Possible Role of Raf-1 Kinase in the Development of Cerebral Vasospasm and Early Brain Injury After Experimental Subarachnoid Hemorrhage in Rats.
This study aims to clarify the potential role of Raf-1 kinase in cerebral vasospasm (CVS) and early brain injury (EBI) after subarachnoid hemorrhage (SAH). Two experimental SAH models in rats, including cisterna magna double injection model for CVS study and prechiasmatic cistern single injection model for EBI study, were performed in this research. As a specific inhibitor of Raf-1, BAY 43-9006 was used in this study. In CVS study, time course study showed that the basilar artery exhibited vasospasm after SAH and became most severe at day 5, and the phosphorylation of Raf-1 had the same trends, while both vasospasm and the phosphorylation of Raf-1 induced by SAH were inhibited by BAY 43-9006 treatment. In addition, BAY 43-9006 treatment significantly reversed the phosphorylation of ERK1/2 and the activation of NF-κB induced by SAH and decreased the messenger RNA (mRNA) levels of IL-6 and IL-1β. In EBI study, BAY 43-9006 treatment significantly suppressed the brain injury induced by SAH. Besides, BAY 43-9006 inhibited the phosphorylation of Raf-1 and ERK1/2; decreased the protein levels of COX-2, VEGF, and MMP-9; and reversed the activation of NF-κB induced by SAH. These results demonstrate that Raf-1 kinase contributes to CVS and EBI after SAH by enhancing the activation of the Raf-1/ERK1/2 and Raf-1/NF-κB signaling pathways, and that the inhibition of these pathways might offer new treatment strategies for CVS and EBI.